Effect of procaine hydrochloride on the aggregation behavior and suspension viscoelasticity of human red blood cells.
The present study examined the effects of procaine hydrochloride (PRHCL), a cationic local anesthetic, on the aggregation behavior of human red blood cells (RBC); the effects of PRHCL on RBC suspension viscoelasticity, cell shape, volume and density were also investigated. Four indices of RBC aggregation, induced by autologous plasma or 3 g% dextran T70, were evaluated by a computerized light transmission method, and the viscous and elastic components of the complex viscosity were determined by oscillatory viscometry. Low concentrations of PRHCL (8 x 10(-5) to 8 x 10(-4) M) significantly (p less than 0.05 or better) reduced the extent of aggregation (maximal decrease of 22% at 8 x 10(-4) M), but did not alter the viscoelastic components, cell shape, volume or density. The anti-aggregating effect of PRHCL (8 x 10(-4) M) in plasma significantly (p less than 0.005) decreased with time; this temporal effect was abolished by addition of eserine (1 x 10(-4) M). High concentrations of PRHCL (8 x 10(-2) M) caused: 1) increased extent of aggregation and decreased strength of the aggregates (p less than 0.01 or better); 2) elevation of both viscoelastic components for cells in plasma or buffer; 3) a discocyte-stomatocyte shape change; 4) decreased cell density (p less than 0.001) without alteration of cell volume. Our results at low concentrations of PRHCL suggest a mechanism based on an increase of RBC negative surface potential; at the highest concentration, the effects are most likely due to altered cell shape and deformability, and to decreased RBC negative surface potential.